Ay Allwinner 


Technology 


A10s Datasheet 


V1.50 
2015.03.15 


Copyright © 2015 Allwinner Technology. All Rights Reserved. 


‘Allwinner 
Technology 





Revision History 


Al10s 


























Version Date Author Description 
V1.00 2011.11.30 Allwinner Initial version 
The GPIOE/[0]/[1]/[2] and GPIOG[0]/[1]/[2] are 
V1.10 2011.12.30 
changed for INPUT only. 
V1.20 2012.03.27 Revise some pin package description. 
V1.30 2012.06.18 Revise some pin description. 
V1.40 2012.12.25 Correct multiplexing characteristics description 
V1.50 2015.03.15 Correct SD/MMC Controller Overview 














Copyright © 2015 Allwinner Technology. All Rights Reserved. 1 





‘Allwinner 
Technology A10s 





Table of Contents 


FRReVISION HIStONY sssseveietsvesesnesssevecedacessaud ccna wecesavedecteduaiedauedededudeauauedevavedesiedeueiededaiedadudsduauadeuavedasuaduaiedaueiedesus 1 
Ws QVOI WOW seta sececatcnctianticasiancecadiaccacastnciacaiansianeianedacaiensdecadaacdeandoantesacananacaiassienssaueincaieenienadanciscadeantonnananaaia 5 
2. FOAtUIPOS wesesiccieistcscisensceceredesusndnenecsesedccuadenauevadevedeaudddueusvecsdedcacedecavadesududueududuanedeaudcaueuedddavedesududecuddduadedee 5 
3. Functional BlOCK DiaQram ..........:ccccseeceenesseeeeseneesseeeeneeeeeseneenseeeeesneeaseeeesseeeeeeneeaseneesseeeeneneeaseeeesseenenes 9 
4, PIN ASSIQNMEHUS weistvsscssvessssecitaiecstadedncnascnavevecdsedneiedesavededadedaudsenavedesuedsueiededeiedadudueuaueverdsesdseuededatedaieies 10 
Ae, PU ETVCTISIO ery am Ses ces fe cen ee a eaten cs es oat sa cee cece ce ce alee ces le gee ev cer see eee eee ee eels 10 
4.2.- Pil MapsiwiiiGancueeae cad Ana eok eae he ewe 11 
5. PIN D@SCIiptiOn...........ceecceeeesseeeeeeeeeeeeneeeseeeeeeneeeseneeaseeeeeeneeaseneesseeeeseneeaseneesseeeseeneeaseeeaseeesseneeaeeeeeesnees 13 
sO wa (gr t= C= d= = eee eee 13 
Pe IUMMUTLNPO PSSA US cnc nag eine ne ecg cecsceee dedcaeeae 36 
So: ~Power andi Miscellaneous Signals... eect eee 41 
Gs Blecthical CHarACtCriStiGs wacisicscscscssictsccdessisieiacsiaccdacaidantaactaacdaiateastencaicceccnaastaneiaaciaceiaaniacataaetanaianaaels 45 
6.1... Absolute: Maximum Ratings wicscssiidinccehesseneecinstieeeti esis nevielinesitivieenn tions aneineleneedivinee: 45 
6.2. Recommended Operating Conon ssc cscs csae ven cdacveccties ines cdeedcuscteedeendsccdeuseseedeacteacdeucdduecteaxesa 45 
eo. ‘DC Elecinical Characternsilts 1.262426 oho a a eG 46 
64. Oscillator Electical Characteristics .:.::2.42.c: ni titiehninnaihihniEhinnnnnniakeheke 46 
6.5. » Power up/down and Reset Specifications .......2c2c2e 47 
ls PW IW sce acess caceeecaccecteecececactecesnceseccececenecceencasuciunscuestaectencbeccoendeveckeuciuncsuescenctereusedoensevechencccermucseerstenes 48 
Fs mmm 0221 [oa ee eee ee ee ee eee 48 
Wee.” PVA Sica SST ace cn Sace ace nes dace nda dace ca de cnte dein ue nce Secale cela ce Gace deta leca dese tact decade seieueZabicabs 48 
Gz. ASYne Tumier COntronler wscinitsiicnindsisicscnsussiinnndiniinnanssansanssuwslatnnunilennwslniunwiniswinsesstininnsttinensbausbawsatnatnumintile 49 
Oc Maa gc a a ec eee cee ee 49 
9. SyMe Timer COMtrouler cccccicciciniissencsnceccesiiansnnsenuesnuneveewenensunusnsewnuessusunencvsuenmuauwunwwausaiunwnuaevaueunuaniuauin 49 
2 me, 002 a ner ere eee en eee ee ee eee eee ea ee eee ae Tee ern Tee 49 
WO. Interrupt COMMONS caciciiiciniinsnindninnniniicnniienscansauiniwantonudawand wis wisuiauwdstiodventivdnilasuwisuitwautenuiaiwbueniuwanee 50 
0 We 25/5121) =) See nanan mn enCE MES ane EME nORER DE? RE TREC EAECEREO ECT N ENCEME TEST OPS TER PENT HORENIES SEM EMECENE? ECT INEPT 50 
WH. IDA COmtrOUl er eacisienicnssinnonnincinswinconwuninnsonauensunnimuninunneuncumninaueswmasunscunusanunummnunntwnimninunanunanunimninninian 50 
WDM, aa 2a See ak as 2h as go a he a a La FSF Sls nk ag nh aba nt nb a ia ln a Pe Dan Se nn a 50 
12. SDRAM Controller secnicinscsicnsiansnsecscesvinssans wins niauincndnuainanivdniessanssausisunsstenenswinslwiu witdawinesdnledneatianwanuianaa 51 
2 We 0201121 | Rae ne name ee Pee ne er RT ee ane mm APE OER OnE One onEe ner Tear Tar or 51 


Copyright © 2015 Allwinner Technology. All Rights Reserved. 2 


‘Allwinner 





Technology A10s 
122. “SDRAM Signal DSSCnpieneisciixectaniietecleelondeele ads ede asl ade 51 
TS. (NAND FlaSiv: COnmtrouer co. cccccscilccescreessssscuvscsseseusesudexesevedscousesdsacsuseusvexesavesasessdudaseddsussesudevacsrossrens 55 
WD IN WW wg iach ss 55 
13.2. | NAND Flash Controller Signal De@SCTriDtiONn ........ eee eee eeeeeeeeeeeeeeeeeeeeeeeeeaeeeaeeeaeeeeaeeeaeeeneeeeneeaes 56 
1A “SD/MMC COmmOle er sesnsscnciscccccsnaccmisensedcsccninacieascnsuceecnindusndsabdiessindecdicsindiiiadiiatiensindbscisdnneduaedionnine 57 
Mes IIIS OW cts cence stents cnc ncneScteld cu adcaet nae deeeteneeateestenetenntententtenceestenee af 
14.2. SD/MMC Controller Signal Description :acc425.csnnieenenei een 57 
15. TWO Wire Interface.............:cccsssecesenersseeeeseneneseneessneeensneseneneesseeeessneneneneeeneeeessneseneneneseeesssneeeneneneseeeneas 59 
1Sle OVEWIOW tidied 59 
15.2. - TW Controller Signal DGS asicccaccscoccscecenncnitesnnacce cane siecened cceeennsedensnendcemeennedacenntnnenenncenwdse 59 
WG. SPU MM AGC ss ccciacecitcisesccctncutesscuseucettacsudasusacusecsausesucanucasusucstacisecsuusciucaiuassnlacelacnnssansennaeimunselnonaans 60 
ih = 5) Pipe ©0215 Gime ee erm rms rr ctr ee neo BO Se nr eS er Pn NPe PO Bae are 60 
16:2,. ‘SPli Controller Signal Description ficcccsieeieeceiee 60 
WZe QUART INC ACS ce icicccettcesccscscateusreneveveucsecnevensncuevausscasaudsaccvavesasusneueusteuevsusssauesersecuavauassaueuducncuenausseans 61 
TF UNINC a a a a at 61 
I7Z,. UART-Controller Sigitall OSG ri ton saczcecen cee ce cect ceeecce ca eec te caicecte cece eee eee eeeeeevete 62 
MGs COUPE MUTA ai ces saat rcsietcerrtcn cea cau aia ada asada Gataesa asians Sada tava ddsudanudetudaiiade tadacidadadadebidentcatananevanim 63 
(8s Pn ©2202 p15) amen Meer Meee meee nee nee me Per ene er ae en ee ar eae rar pve ne ere ree eee ee are eer enee rr arene earn a eee ere re 63 
18.2. CIR Controller Signal Description .i.cisncsisiicice se 63 
19... “USB DAD COMmtronler ocrcacscssocsescsdscotsestessiecstuseiscatasievsceusdesessesiesetacadssedsesiucedecetesesusatucsienstouséeaessesiséns 64 
Nee OMG W cece eee 64 
19.2. USB DRD Controller Signal Description. .................2:c:::ccescesceseeeseeneeseeseeeseerseeeeseeeseeneeeeeseensees 64 
20. USB Host Controle ssasscssciscstscsiccccicasinasinsicnscsnedssnisatiansisncdaccnsadieadanadinad saiscnidcnndaneisaviastianscuaeiuasnnans 65 
Me, SN see 65 
202. “USB Host Coniroller- signal DeSCnpuen icerctcti oii ee 65 
21. Digital AUdI0 INterface ........ ec eeecsseeesseeeeeeeeeeeeeenseeeeeeneeeseneenseeeeseneeaseeeaseeeeseneeaseeeeaseeeeseneeaseeeeasneeas 66 
Bd “COVE VION cscs ice 66 
21.2. Digital Audio: Signal DeSCripti on iasiscisacicse ceseccsiecenatatnsasnceseneteesteoutenntecntactueceuaceueccuadsnacetadasnccnesetinas 66 
2c, PERIENCE NEA cciciccnstdceanieaninaciedscduncnincinndiiiacenasinddaniscsntensscsilanieadinusdiisdbundtendneediivaunatiniuesinenieanteune 68 
ra mm 560 nee ee nee ee eae ee an re ee ee ae ee ee ee er are eer ae nee eee me re eee eee eee 68 
222. EMAC signal DeSseniplioih.unuetaueueee eee te tect eee 68 
23... MANSPOF Streaint CONMOMESD saciescceseseseiscvsocedsiesscedscvnescdusesesetacssassdeiscnsedscusesudanscssudscessseiesesuseiedsindss 70 


Copyright © 2015 Allwinner Technology. All Rights Reserved. 3 


‘Allwinner 





Technology A10s 
Beg DSN aan ea aaron a aaa aaa anette 70 
eae mm ES e118] 82 a8 [21s el | 2] 0) gene eee eee nee eee ner ee eevee ner rer eee eer nee eee eee eee eee eee ener er eve 70 
DAS PUI COG GC va rscsesicciacdseuedinacinatacucioincatusacutacusuancussnucetuassuisselacnandscudinndatucusetacuiucntassaudetnestuedsulaantedniens 71 
Mi VN ane 7 
aie: § <pudio Codec signal Description .it2t2t ike ts 71 
Lamm 2" | Gop Nene ne Ae RRS nO RO AE ND PRED nea OED aOR AOD AER ES Ona ORES OREO EEE MIDE OnE SPREE 73 
Pbele “OVERVICW ccc i a at 73 
Poe: PAD Sig ial DSS erie saiscccae ca caesar cee cee cece cect eee 73 
26. - TOUCH Pamiel COMO ic cceitciieacssiscaicesiiscedeacisendendccuncesddanndausacntdsacivesisatisentesdtvccisadecenenssevsetentseimaninens 74 
rc © Pal OME, © 045601 = ene ee Oe ay Ane aT ar ever ey Avr Ores OCPVOr ET ar Parr ar ererer eta at Wr ayOrey eter ater ee ea ae kere weer 74 
26.2.  louch' Panel Signal Descriptiont.nt1.01.c ee 74 
27. ‘Keypad Interiace .....:::.scsscccssscceseressessnencsereescancnsncncrerancseancnencneserascsnananceausrenadsenanencvaseseaaausnansserasasee 75 
Bid. “OVGIVIOW tee ee 75 
ray ummm EN 62 | (4 fe |) oe" ci] 9) ((6] | eee nee eee eee eee ere Peer nee ne eee ern eee ee ae er eee eee 75 
28a TV EMCOG@8 isitssicesecdtesataseiadecedicactcicnssddvanedaccarevedadanccuaecuaisvddcasedadaseuasadecasecndacucuaréaauaasadduavedateveauauducuds 76 
Pill mmm, © 5 1) mre rey Sr ree eer eee er 76 
28-2. WVOUT Sitiial Descriptie nia ssc hatte 76 
29. CaMGFa SONSGM INTC ACE <. sseccccntiersdevesesevscesesscesedesevanesessdevesesedenusexudevaderetseniasrdesesesesudavudedudssereseees 77 
29.1% “OVEIVIOW w.c5 iets ei 77 
Oe, COS SIC ell SC tas i ti i tte ect 77 
SOs FADIA Cort eh sissies os seinessinciecnsnensncniadetusetecudesudniscnsncneedaduindeancenénsnduindsanseindacndusminenieensedninseineniness 78 
10 By mms © AC] Bt] (2 ae eae Pee Pe oe ne Pe oe nen ner eer emer nee eee nie are ere mre nee area eee re 78 
30.2. HDMI Signal Descriptionisicccn eee 79 
Ste POP COMPONG so fccciecrresstsiocsevissscesecetesciedsiusoiaisiessdudscesedeinssiedetatsiedsdetsceiedsiuseinietsdsdudsésieceiedeiuieiseniades 80 
31.1. PORE SSC MPUOM successes eras cece tee eee eiieeecedeuyectaven ee cteeeutcteucseveyereet tepevebeneiuteey tar cueateds 80 
32.» De ClArAtION.........eeeceeeeeeeeneeeeeeeeeeeeeeseneeaseeeesseeeseneeaseeeeseeeeasneeaseeeeeenesaseeeeaseeeesenaeaseneeseeeeesenaeaseeeeneneess 81 


Copyright © 2015 Allwinner Technology. All Rights Reserved. 4 


‘Allwinner 
Technology A10s 





1. Overview 


Allwinner's A10s is a highly cost-effective phablet application solution that combines ARM® Cortex™-A8 CPU 
together with Mali400 GPU architecture, and thanks to Allwinner's cutting-edge video processing technology, it is 
also the only phablet solution in current market that is capable of FHD full-format video processing. 

To make the total system cost more competitive, Al0s features superior system integration, including USB, 
UART/SPI/TWI, IR, TS controller, TP, I2S/PCM, audio codec, GPS baseband, etc, and also embeds a HDMI 


controller. Additionally, A10s also supports larger DDR/Nand Flash memory capacity to deliver better system 


performance and user experience. 


2. Features 


CPU 


@ ARM Cortex-A8 Core 

@ 32KB I-Cache and 32KB D-Cache 
@ 256KB L2 Cache 

@ NEON™ SIMD Coprocessor 


@ Jazelle RCT Acceleration 


GPU 


3D Graphic Engine 


@ Support Open GL ES 1.1/2.0 and open VG 1.1 


VPU 


@® Video Decoding (FULL HD) 
- Support multi-format video decoding, including VP8, AVS, H.264, H.263, VC-1, MPEG-1/2/4 
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Video Encoding 
- Support video encoding in H.264 MP format 


- Up tol1920*1080@ 30fps 


Display Processing Ability 


Four moveable and size-adjustable layers 


Support multi-format image input 


Support image enhancement processor 


Support Alpha blending / anti-flicker 


Support Hardware cursor 


Support output color correction (luminance / hue / saturation etc) 


Display Output Ability 


Support HDMI V1.3 


@ LCD interface (CPU / Sync RGB ) 


Support CVBS 


Image Input Ability 


@ Camera sensor interface 


8 bits input data 


@ Support CCIR656 protocol for NTSC and PAL 
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Memory 
@® 32-bit SDRAM controller 
@ Support DDR2 SDRAM and DDR3 SDRAM up to 533MHz 
@ Memory Capacity up to 16 G-bits 
@® 8-bit NAND Flash Controller with 4 CE and 2RB signals 
@ Support SLC/MLC/TLC/DDR NAND 
@ 64-bit ECC 


External Peripherals 


One USB 2.0 DRD(Dual-Role Device) controller for general application and one USB EHCI/OHCI controller 


for host application 


Three high-speed memory controllers supporting SD version 2.0 and eMMC version 4.3 


Four UARTs:UARTO is 2-wires, UART1 is 8-wires, UART2 and UART3 are 4-wires 


Three SPI controllers 


Three Two-Wire Interface(TWI) Controllers 


Key Matrix (8x8) with internal debounce filter 


IR controller supporting CIR remoter 


One embedded TS SPI/ SSI for DTV application 


One 10/100Mbps Ethernet MAC 


2-Ch 6-bit LRADC for line control 


Internal 4-wire touch panel controller with pressure sensor and 2-point touch 
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@ = 12S/PCM controller for 2-Ch output 


@® Internal 24-bit Audio Codec for 2-Ch headphone, 2-Ch microphone, and stereo FM input 


@ 2-Ch PWM controller 


@ Embedded GPS baseband 


System Peripherals 


@ 8-Ch normal DMA and 8-Ch dedicated DMA 
@ Internal 48KB SRAM on chip 


@® 6asynchronic timers, 2 synchronic timers, 1 watchdog, and 2 AVS counters 


Security System 


@ Support DES/3DES/AES encryption and decryption. 
@ Support SHA-1, MDS message digest 
@ Support 160-bit hardware PRNG with 192-bit seed 


@® 128-bit EFUSE chip ID 


Package 


@ TFBGA336package 
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3. Functional Block Diagram 


10) 


Cortex-A8 


VPU 
1080P CODEC 





Figure3. A10s Block Diagram 
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4. Pin Assignments 


4.1. Pin Dimension 
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Figure 4-1 A10s Package Dimension 


Copyright © 2015 Allwinner Technology. All Rights Reserved. 10 


‘Allwinner 
‘ Technology 


A10s 





4.2. Pin Map 


The following pin maps show the top view of the 336-pin TFBGA package pin assignments. 


BOOTS_N 





PC17 PC19 


PB18 NMILN PGO 





PAI PA3 PAS PA7 PAY 





PAO PA2 PA4 PA6 PA8 








VDD_CPU VDD_CPU VDD_CPU VDD_CPU 











VDD_CPU 








VCC 





VDD_EFUSE 








VDD_CORE | VDD_CORE 








V12_DLL V12_DLL 








GND_DLL GND_DLL 























PG2 PG4 PG6 PD6 


PAI3 PAIL 





PAI5 PA17 PD1 PD5 


PA10 PA14 PA12 





PA16 PDO PD4 





VDD_CPU | VDD_CPU | VDD_CPU 








VDD_CPU | VDD_CORE | VDD_CORE 














VDD_CORE 





VCC 








VCC 








VCC 
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SDQI5 SVREFO | GND_DRAM 








SDQM1 SODT1 VCC_DRAM 





SDQSO_N SCS1 VCC_DRAM 











SDQS1 SA12 GND_DRAM 





SDQ12 SAI GND_DRAM 





SDQ14 SAI1 VCC_DRAM | VCC_DRAM | GND_DRAM GND_DRAM VCC_DRAM VCC_DRAM 





SDQI SRAS CKE1 SBAO SA3 SA2 SA13 SRST 





SDQ7 SCAS SBA2 SAO SA9 SA7 





SCK SDQI6 SDQ25 SDQS2 SDQS3 SDQ28 





SDQ27 SDQM3 SDQS2_N SDQS3_N SDQ26 


























VCC PFI PFO PBI PBO 








VDD_CORE | VDD_CORE TVOUT JTAGI_N JTAGO_N 








GND_USB UDP1 UDM1 HTX2N HTX2P 











V33_USB UDPO UDMO HTXIN HTX1P 





V33_HDMI HCEC HSCL HTXON HTXOP 





VCC_DRAM | GND_DRAM | VDD_CORE V33_PLL HHPD HSDA HTXCN HTXCP 





SVREF1 GND_DRAM | VDD_CORE AGND LINEINL HVREG1 HVREG2 X24MIN 





SODTO SDQI19 HPCOMFB FMINR PLLTEST LINEINR GND X24MOUT 





SDQ30 SDQ21 HPCOM FMINL MICIOUTP MICIOUTN TPY2 TPY1 





SDQI7 SDQ23 HPL LRADCO LRADC1 TPX2 TPX1 
































Figure 4-2 TFBGA336 Pin Map-Top View 
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5.1. 


Pin Description 


Pin Characteristics 


1. BALL#: Ball numbers on the bottom side associated with each signals on the bottom. 

2. Pin Name: Names of signals multiplexed on each ball (also notice that the name of the pin is the 
signal name in function 0). 

3. Function: Multiplexing function number. 
Function 0 is the the default function, but is not necessarily the primary mode. 
Functions | to 7 are possible modes for alternate functions. 


4. Type: signal direction 


- I = Input 

- O = Output 

- I/O = Input/Output 

- A = Analog 

- AIO = Analog Input/Output 
- PWR = Power 


- GND = Ground 
5. Pin Reset State: The state of the terminal at reset (power up). 
- 0: The buffer drives VOL(pull down/pull up resistor not activated) 
- O(PD): The buffer drives Voy with an active pull down resistor. 
- 1: The buffer drives VOH (pull down/pull up resistor not activated). 


- 1(PU): The buffer drives Voy with an active pull up resistor. 


- Z: High-impedance 
-L: High-impedance with an active pull down resistor. 
- H: High-impedance with an active pull up resistor. 


6. Pull Up/Down: Denotes the presence of an internal pull up or pull down resister. Pull up and pull 
down resistor can be enabled or disabled via software. 


7. Buffer Strength: Drive strength of the associated output buffer. 
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Pin Name 


Type 


Reset State 


Pull Up/Down 


A10s 





Buffer Strength 





Kl 


SDQO0 


VO 





DDR2_D6 





DDR3_D0 





U2 


SDQ1 


VO 





DDR2_D7 





DDR3_D1 





J2 


SDQ2 


VO 





DDR2_D1 





DDR3_D2 





vil 


SDQ3 


VO 





DDR2_D0 





DDR3_D3 





J3 


SDQ4 


VO 





DDR2_D4 





DDR3_D4 





wil 


SDQ5 


VO 





DDR2_D5 





DDR3_D5 





Ji 


SDQ6 


VO 





DDR2_D3 





DDR3_D6 





V2 


SDQ7 


VO 





DDR2_D2 





DDR3_D7 








Tl 


SDQ8 


VO 





DDR2_D8 








DDR3_D8 
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M1 


SDQ9 


VO 


A10s 








DDR2_D11 





DDR3_D9 





Ul 


SDQIO 


VO 





DDR2_D13 





DDR3_D10 





SDQ11 


VO 





DDR2_D12 





DDR3_D11 





R2 


SDQ12 


VO 





DDR2_D15 





DDR3_D12 





Ll 


SDQ13 


VO 





DDR2_D9 





DDR3_D13 





T2 


SDQ14 


VO 





DDR2_D10 





DDR3_D14 





L2 


SDQI5 


VO 





DDR2_D14 





DDR3_D15 





Ww4 


SDQI6 


VO 





DDR2_D22 





Y1l 


SDQ17 


VO 





DDR2_D23 





Y3 


SDQ18 


VO 





DDR2_D17 








V12 





SDQ19 





VO 
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DDR2_D16 
SDQ20 V/O 
Y2 
DDR2_D20 
SDQ21 VO 
W112 
DDR2_D21 
SDQ22 V/O 
W2 
DDR2_D19 
SDQ23 V/O 
Y12 
DDR2_D18 
SDQ24 VO 
Y8 
DDR2_D24 
SDQ25 V/O 
W6 
DDR2_D27 
SDQ26 V/O 
Y10 
DDR2_D29 
SDQ27 V/O 
Y4 
DDR2_D28 
SDQ28 V/O 
W10 
DDR2_D31 
SDQ29 V/O 
W5 
DDR2_D25 
SDQ30 V/O 
Wil 
DDR2_D26 
SDQ31 V/O 
Y5 
DDR2_D30 
SDQSO V/O 
Nl DDR2_DQSO0 
DDR3_DQS0 
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Technology A10s 

SDQS1 V/O 
P2 DDR2_DQS1 

DDR3_DQS1 

SDQS2 V/O 
W7 

DDR2_DQS2 

SDQS3 V/O 
W9 

DDR2_DQS3 

SDQSO# V/O 
N2 DDR2_DQSO0# 

DDR3_DQSO0# 

SDQS1# V/O 
R1 DDR2_DQS1# 

DDR3_DQS1# 

SDQS2# V/O 
Y7 

DDR2_DQS2# 

SDQS3# V/O 
Y9 

DDR2_DQS3# 

SAO O 
V7 

DDR2_BA1 

SAI O 
R4 

DDR2_A2 

SA2 O 
U8 

DDR2_Al 

SA3 O 
U7 

DDR2_BAO 

SA4 O 
P3 

DDR2_A0 
V8 SA5 O 
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DDR2_A10 


A10s 








R3 


SA6 





DDR2_A4 





V10 


SA7 





DDR2_A7 





T3 


SA8 





DDR2_A6 





v9 


SA9 





DDR2_A3 





M3 


SA10 





DDR2_RAS 





DDR3_A10 





T4 


SAI1 





DDR2_A8 





P4 


SA12 





DDR2_CAS 





DDR3_A12 





U9 


SA13 





DDR2_A5 





U3 


SA14 





DDR2_A14 





Pl 


SDQMO 





DDR2_DMO 





DDR3_DMO 





M2 


SDQM1 





DDR2_DM1 





DDR3_DM1 








W8 


SDQM2 








O 
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DDR2_DM2 


A10s 








Y6 


SDQM3 





DDR2_DM3 





W2 


SCK 





DDR2_CK 





DDR3_CK 





YI 


SCK# 





DDR2_CK# 





DDR3_CK# 





L3 


SCKEO 





DDR2_ODTO 





DDR3_CKEO 





US 


SCKE1 





DDR2_CKE1 





U6 


SBAO 





DDR2_BA2 





N3 


SBAI 





DDR2_CSO 





DDR3_BA1 





V6 


SBA2 





DDR2_WE 





V5 


SCSO 





DDR3_CSO 





N4 


SCS1 





DDR2_CS1 





DDR3_CS1 








Vil 


SODTO 








DDR2_A12 
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A10s 

SODT1 O 
M4 DDR2_ODT1 

DDR3_ODT1 

SRAS O 
U4 

DDR2_All 

SCAS O 
v4 

DDR2_A13 

SWE O 
V3 

DDR2_CKEO 

SRST O 
U10 

DDR2_A9 
K3 SZQ A 
L4 SVREFO P 
Ull SVREF1 P 
J4/35 VDD_DLL P 

K4/K5 GND_DLL G 

PAO VO 

ERXD3 
D6 

TS_CLK 

KP_INO 

PAI vO 

ERXD2 
C6 

TS_ERR 

KP_INI 

PA2 vO 

ERXD1 
D7 

TS_SYNC 

KP_IN2 
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C7 


PA3 


VO 


A10s 








ERXDO 





TS_DVLD 





KP_IN3 





D8 


PA4 


VO 





ETXD3 





TS_DO 





KP_IN4 





C8 


PAS 


VO 





ETXD2 





TS_D1 





KP_INS 





D9 


PA6 


VO 





ETXD1 





TS_D2 





KP_IN6 





C9 


PA7 


VO 





ETXDO 





TS_D3 





KP_IN7 





D10 


PA8 


VO 





ERXCK 





TS_D4 





KP_OUTO 








C10 


PA9 


VO 





ERXERR 





TS_D5 








KP_OUTI1 
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Dil 


PA10 


VO 


A10s 








ERXDV 





TS_D6 





KP_OUT2 





C12 


PAI1 


VO 





EMDC 





TS_D7 





KP_OUT3 





D13 


PA12 


VO 





EMDIO 





UART1_TX 





KP_OUT4 





Cll 


PA13 


VO 





ETXEN 





UARTI_RX 





KP_OUTS5 





D12 


PA14 


VO 





ETXCK 





UART1_CTS 





UART3_TX 





KP_OUT6 





C13 


PA1I5 


VO 





ECRS 





UARTI1_RTS 





UART3_RX 





KP_OUT7 








D14 


PA16 


VO 








ECOL 
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UART2_TX 


A10s 








C14 


PA17 


VO 





ETXERR 





UART2_RX 





EINT31 





L20 


PBO 


VO 





TWIO_SCK 





L19 


PBI 


VO 





TWIO_SDA 





PB2 


VO 





PWMO 





/ 





EINT16 





Al4 


PB3 


VO 





IR_TX 





EINT17 





K19 


PB4 


VO 





TIR_RX 





EINT18 





D2 


PBS 


VO 





I2S_MCLK 





EINT19 





El 


PB6 


VO 





I2S_BCLK 





EINT20 








E2 


PB7 


VO 





I2S_LRCK 








EINT21 
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Fl 


PB8 


VO 


A10s 








I2S_DO 





EINT22 





F2 


PB9 


VO 





I2S_DI 





/ 





EINT23 





D3 


PB10 


VO 





SPI2_CS1 





/ 





EINT24 





E3 


PB11 


VO 





SPI2_CSO 





JTAG_MSO 





EINT25 





E4 


PB12 


VO 





SPI2_CLK 





JTAG_CKO 





EINT26 





F3 


PB13 


VO 





SPI2_MOSI 





JTAG_DOO 





EINT27 





F4 


PB14 


VO 





SPI2_MISO 





JTAG_DIO 





EINT28 








J20 


PB15 








VO 
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TWI1_SCK 


A10s 








J19 


PB16 


VO 





TWI1_SDA 





A7 


PB17 


VO 





TWI2_SCK 





B8 


PB18 


VO 





TWI2_SDA 





G3 


PB19 


VO 





UARTO_TX 





EINT29 





G4 


PB20 


VO 





UARTO_RX 





EINT30 





D1 


PCO 


VO 





NWE 





SPIO_MOSI 





C3 


PC1 


VO 





NALE 





SPIO_MISO 





C2 


PC2 


VO 





NCLE 





SPIO_CLK 





Cl 


PC3 


VO 


Pull-up 





NCE1 





SPIO_CSO 





B2 


PC4 


VO 


Pull-up 





NCEO 








Bl 





PCS 





VO 
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NRE 


A10s 








Al 


PC6 


VO 


Pull-up 





NRBO 





SDC2_CMD 





A2 


PC7 


VO 


Pull-up 





NRB1 





SDC2_CLK 





B3 


PC8 


VO 





NDQO 





SDC2_D0 





A3 


PC9 


VO 





NDQI 





SDC2_D1 





C4 


PC10 


VO 





NDQ2 





SDC2_D2 





B4 


PC11 


VO 





NDQ3 





SDC2_D3 





A4 


PC12 


VO 





NDQ4 





SDC2_D4 





D5 


PC13 


VO 





NDQS5 





SDC2_D5 








CS 


PC14 


VO 





NDQ6 








SDC2_D6 
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BS 


PC15 


VO 


A10s 








NDQ7 





SDC2_D7 





AS 


PC16 


VO 


Pull-down 





NWP 





UART3_TX 





B6 


PC17 


VO 


Pull-up 





NCE2 





UART3_RX 





A6 


PC18 


VO 


Pull-up 





NCE3 





UART2_TX 





UART3_CTS 





B7 


PC19 


VO 





NDQS 





UART2_RX 





UART3_RTS 





D15 


PDO 


VO 





C15 


PD1 


VO 





B15 


PD2 


VO 





UART2_TX 





Al5 


PD3 


VO 





UART2_RX 





D16 


PD4 


VO 





UART2_CTS 





C16 


PDS 


VO 





UART2_RTS 








B16 





PD6 





VO 














Copyright © 2015 Allwinner Technology. All Rights Reserved. 


27 





‘Allwinner 

























































































Technology A10s 

ECRS 

PD7 V/O 
Al6 

ECOL 
C17 PD8 V/O 
B17 PD9 V/O 

PD10 V/O 
Al7 

ERXDO 

PD11 V/O 
C18 

ERXD1 

PD12 V/O 
B18 

ERXD2 

PD13 V/O 
Al8& 

ERXD3 

PD14 V/O 
Al9 

ERXCK 

PD15 V/O 
A20 

ERXERR 
B19 PD16 V/O 
B20 PD17 V/O 

PD18 V/O 
D17 

ERXDV 

PD19 V/O 
D18 

ETXDO 

PD20 V/O 
E17 

ETXD1 

PD21 V/O 
E18 

ETXD2 
F17 PD22 V/O 
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ETXD3 


A10s 








F18 


PD23 


VO 





ETXEN 





G17 


PD24 


VO 





ETXCK 





G18 


PD25 


VO 





ETXERR 





H17 


PD26 


VO 





EMDC 





H18 


PD27 


VO 





EMDIO 





H20 


PEO 


VO 





TS_CLK 





CSI_PCLK 





SPI2_CSO 





H19 


PE1 


VO 





TS_ERR 





CSI_MCLK 





SPI2_CLK 





G20 


PE2 


VO 





TS_SYNC 





CSI_LHSYNC 





SPI2_MOSI 





G19 


PE3 


VO 





TS_DVLD 





CSI_VSYNC 





SPI2_MISO 








F20 





PE4 





VO 
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TS_DO 


A10s 








CSI_DO 





SDC2_DO 





F19 


PES 


VO 





TS_D1 





CSI_D1 





SDC2_D1 





E20 


PE6 


VO 





TS_D2 





CSI_D2 





SDC2_D2 





E19 


PE7 


VO 





TS_D3 





CSI_D3 





SDC2_D3 





D20 


PE8 


VO 





TS_D4 





CSI_D4 





SDC2_CMD 





D19 


PE9 


VO 





TS_D5 





CSI_D5 





SDC2_CLK 





C20 


PE10 


VO 





TS_D6 





CSI_D6 





UART_TX 








C19 





PE11 





VO 
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TS_D7 


A10s 








CSI_D7 





UART_RX 





L18 


PFO 


VO 





SDCO_D1 





JTAG_MS1 





L17 


PF1 


VO 





SDCO_DO 





JTAG_DI1 





K18 


PF2 


VO 





SDCO_CLK 





UARTO_TX 





K17 


PF3 


VO 





SDCO_CMD 





JTAG_DO1 





J18 


PF4 


VO 





SDCO_D3 





UARTO_RX 





J17 


PFS 


VO 





SDCO_D2 





JTAG_CK1 





B10 


PGO 


VO 





GPS_CLK 





EINTO 





Al0 


PG1 


VO 





GPS_SIGN 





EINT1 








Bll 





PG2 





VO 
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GPS_MAG 


A10s 








EINT2 





All 


PG3 


VO 





SDC1_CMD 





/ 





UART1_TX 





EINT3 





B12 


PG4 


VO 





SDC1_CLK 





/ 





UARTI_RX 





EINT4 





Al2 


PGS 


VO 





SDC1_D0 





/ 





UART1_CTS 





EINTS 





B13 


PG6 


VO 





SDC1_D1 





/ 





UART1_RTS 





UART2_RTS 





EINT6 








Al3 


PG7 


VO 





SDC1_D2 





/ 





UART2_TX 





EINT7 
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B14 


PG8 


VO 


A10s 








SDC1_D3 





/ 





UART2_RX 





EINT8 





Gl 


PG9 


VO 





SPI1_CSO 





UART3_TX 





EINT9 





G2 


PG10 


VO 





SPI1_CLK 





UART3_RX 





EINT10 





H1 


PGI11 


VO 





SPI1_MOSI 





UART3_CTS 





EINT11 





H2 


PG12 


VO 





SPI1_MISO 





UART3_RTS 





EINT12 





H3 


PG13 


VO 





SPI1_CS1 





PWM1 





UART2_CTS 





EINT13 





G5 


VDD-EFUSE 








A9 





UBOOT 











Pull_up 
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A10s 

M20 JTAG_SELO Pull_up 

M19 JTAG_SEL1 Pull_up 
D4 TEST Pull_down 
B9 NMI# INo-pull 
A8 RESET# 

T17 HHPD 

T18 HSDA 

R18 HSCL 

R17 HCEC 

U18 HVREGI1 

U19 HVREG2 

T20 HTXCP 

T19 HTXCN 

R20 HTXOP 

R19 HTXON 

P20 HTX1P 

P19 HTX1N 

N20 HTX2P 

N19 HTX2N 

R16 V33_HDMI 

M18 TVOUT 

P18 DMO 

P17 DPO 

N18 DM1 

N17 DP1 

P16 V33_USB 

N16 GND_USB 

Y20 X1 
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A10s 

Y19 x2 

Ww20 Y1 

wi9 Y2 

W16 FMINL 
V16 FMINR 
Wli7 MICIOUTP 

Vwls MICIOUTN 
Y16 VMIC 

wis MINCIN2 
Y15 MINCIN1 
V15 VRAI 

v14 VRA2 

T15 AVCC 

wi4 VRP 

U16 AGND 

Y14 HPOUTR 
UIS5 GND_HP 
w13 HPCOM 
V13 HPCOMFB 
T14 V33_HP 
U14 HPBP 

Y13 HPOUTL 
Y17 LRADCO 
Y18 LRADCI 
U20 X24MIN 
v20 X24MOUT 
V17 PLLTEST 
UI7 LINEINL 
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V18 LINEINR 





T16 V33_PLL 





E5/F5/G16/H16/J1 
VCC(7) 
6/K16/L16 





M5/N5/T5/T6/T9/T 
VCC_DRAM(7) 
10/T11 





L5/P5/R5/T7/T8/T 
GND_DRAM(7) 
12/U12 





E6/E7/E8/E9/E10/ 
VDD_CPU(9) 
E11/E12/E13/E14 





E15/E16/F16/H4/H 
3/ VDD_CORE(9) 


T13/U13/M16/M17 





V 19/H8/H9/H10/H 
11/H12/H13/38/J9/J 
10/3 11/J12/J13/K8/ 
K9/K10/K11/K12/ 
K13/L8/L9/L10/L1 |GND(37) 
1/L12/L.13/M8/M9/ 
M10/M11/M12/M1 
3/N8/N9/N 10/N11/ 


N12/N13 


























Table 5-1 Pin Characteristics 


5.2. Multiplexing Characteristics 
The following tables provide a description of the A10s multiplexing on the TFBGA336 package. 


Note: The PE0/PE1/PE2 / PG0/PG1/PG2 are for input only. 





Port Multiplex Function Select 
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A10s 
Default Multi2 Multi3 Multi4 Multis Multi6 
PAO PAO ERXD3 TS_CLK KP_INO 
PAI PAI ERXD2 TS_ERR KP_INI 
PA2 PA2 ERXD1 TS_SYNC KP_IN2 
PA3 PA3 ERXDO TS_DVLD KP_IN3 
PA4 PA4 ETXD3 TS_DO KP_IN4 
PAS PAS ETXD2 TS_D1 KP_IN5 
PA6 PAG ETXD1 TS_D2 KP_IN6 
PAT PAT ETXDO TS_D3 KP_IN7 
PA8 PA8 ERXCK TS_D4 UARTI_DTR | KP_OUTO 
PAQ PAQ ERXERR TS_D5 UARTI_DSR | KP_OUTI 
PA10 PA10 ERXDV TS_D6 UARTI_DCD | KP_OUT2 
PALI PAIL EMDC TS_D7 UARTI_RING | KP_OUT3 
PA12 PA12 EMDIO UARTI_TX KP_OUT4 
PA13 PA13 ETXEN UARTI_RX KP_OUTS 
PAI4 PAI4 ETXCK UARTI_CTS UART3_TX KP_OUT6 
PAIS PAIS ECRS UARTI_RTS UART3_RX KP_OUT7 
PAI6 PAI6 ECOL UART2_TX 
PAI7 PAI7 ETXERR URAT2_RX EINT31 
PBO PBO TWI0_SCK 
PBI PBI TWI0_SDA 
PB2 PB2 PWMO EINT16 
PB3 PB3 IR_TX EINT17 
PB4 PB4 IR_RX EINT18 
PBS PB5 12S_MCLK EINT19 
PB6 PB6 12S_BCLK EINT20 
PB7 PB7 I2S_LRCK EINT21 
PB8 PB8 I28_DO EINT22 
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‘ Technology A10s 

PB9 PB9 I2S_DI EINT23 
PB10 PB10 SPI2_CS1 EINT24 
PB11 PB11 SPI2_CSO JTAG_MSO EINT25 
PB12 PB12 SPI2_CLK JTAG_CKO EINT26 
PB13 PB13 SPI2_MOSI JTAG_DOO EINT27 
PB14 PB14 SPI2_MISO JTAG_DIO EINT28 
PB15 PB15 TWI1_SCK 
PB16 PB16 TWI1_SDA 
PB17 PB17 TWI2_SCK 
PB18 PB18 TWI2_SDA 
PB19 PB19 UARTO_TX EINT29 
PB20 PB20 UARTO_RX EINT30 

PCO PCO NWE SPIO_MOSI 

PCI PCI NALE SPIO_MISO 

PC2 PC2 NCLE SPIO_CLK 

PC3 PC3 NCE1 SPIO_CSO 

PC4 PC4 NCEO 

PC5 PC5 NRE 

PC6 PC6 NRBO SDC2_CMD 

PC7 PC7 NRBI1 SDC2_CLK 

PC8 PC8 NDQO SDC2_D0 

PC9 PC9 NDQ1 SDC2_D1 
PC10 PC10 NDQ2 SDC2_D2 
PC11 PC11 NDQ3 SDC2_D3 
PC12 PC12 NDQ4 SDC2_D4 
PC13 PC13 NDQ5 SDC2_D5 
PC14 PC14 NDQ6 SDC2_D6 
PC15 PC15 NDQ7 SDC2_D7 
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A10s 
PC16 PC16 NWP UART3_TX 
PC17 PC17 NCE2 UART3_RX 
PC18 PC18 NCE3 UART2_TX UART3_CTS 
PC19 PC19 NDQS URAT2_RX UART3_RTS 
PDO PDO 
PD1 PD1 
PD2 PD2 UART2_TX 
PD3 PD3 UART2_RX 
PD4 PD4 UART2_CTS 
PDS PDS UART2_RTS 
PD6 PD6 ECRS 
PD7 PD7 ECOL 
PD8 PD8 
PD9 PD9 
PD10 PD10 ERXDO 
PD11 PD11 ERXD1 
PD12 PD12 ERXD2 
PD13 PD13 ERXD3 
PD14 PD14 ERXCK 
PD15 PD15 ERXERR 
PD16 PD16 
PD17 PD17 
PD18 PD18 ERXDV 
PD19 PD19 ETXDO 
PD20 PD20 ETXD1 
PD21 PD21 ETXD2 
PD22 PD22 ETXD3 
PD23 PD23 ETXEN 
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‘ Technology A10s 
PD24 PD24 ETXCK 
PD25 PD25 ETXERR 
PD26 PD26 EMDC 
PD27 PD27 EMDIO 
PEO PEO TS_CLK CSI_PCLK SPI2_CSO EINT14 
PE1 PE1 TS_ERR CSI_MCLK SPI2_CLK EINT15 
PE2 PE2 TS_SYNC CSIHSYNC SPI2_MOSI 
PE3 PE3 TS_DVLD CSI_VSYNC SPI2_MISO 
PE4 PE4 TS_DO CSI_DO SDC2_D0 
PES PE5 TS_D1 CSI_D1 SDC2_D1 
PE6 PE6 TS_D2 CSI_D2 SDC2_D2 
PE7 PE7 TS_D3 CSI_D3 SDC2_D3 
PE8& PE8 TS_D4 CSI_D4 SDC2_CMD 
PE9 PE9 TS_D5 CSI_D5 SDC2_CLK 
PE10 PE10 TS_D6 CSI_D6 UARTI1_TX 
PE11 PE11 TS_D7 CSI_D7 UARTI1_RX 
PFO PFO SDCO_DI1 JTAG_MS1 
PF1 PF1 SDCO_DO JTAG_DI1 
PF2 PF2 SDCO_CLK UARTO_TX 
PF3 PF3 SDCO_CMD JTAG_DOI 
PF4 PF4 SDCO_D3 UARTO_RX 
PF5 PF5 SDCO_D2 JTAG_CK1 
PGO PGO GPS_CLK EINTO 
PGI PGI GPS_SIGN EINT1 
PG2 PG2 GPS_MAG EINT2 
PG3 PG3 SDC1_CMD / UARTI_TX EINT3 
PG4 PG4 SDC1_CLK / UART1_RX EINT4 
PGS5 PGS SDC1_D0O / UARTI_CTS EINTS5 
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Technology A10s 
PG6 PG6 SDCI1_DI / UARTI_RTS UART2_RTS EINT6 
PG7 PG7 SDC1_D2 / UART2_TX EINT7 
PG8& PG8 SDC1_D3 / URAT2_RX EINT8 
PG9 PG9 SPI1_CSO UART3_TX EINT9 
PGI1O PGI1O SPI1_CLK UART3_RX EINT10 
PGI11 PGI1 SPI1_MOSI UART3_CTS EINT11 
PG12 PG12 SPI1_MISO UART3_RTS EINT12 
PG13 PG13 SPI1_CS1 PWMI1 UART2_CTS EINT13 























3.3: 


Table5-2 Pin Multiplex Function Select Table 


Power and Miscellaneous Signals 


Many signals are available on multiple pins according to the software configuration of the multiplexing options. 


1. Signal Name: The signal name 


2. Description: Description of the signal 


3. Type: Pin type for this specific function: 


-— PWR 


- GND 


= Input 


= Output 


= High-impedance 


= Analog 


= Power 


= Ground 


4. Pin #: Associated ball(s) number 


5.3.1. 


Power Domain Signal Description 





HDMI 





V33_HDMI 





HDMI Power Supply 





V33_HDMI 





R16 
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Signal Name 


Description 


Pin Name 


A10s 





Audio DAC Power 





GND_HP 


Headphone Ground 





V33_HP 


Headphone Power Supply 





Audio ADC Power 





VMIC 


Microphone ADC Power Supply 





USB Power 





V33_USB 


USB Power Supply 


V33_USB 





GND33_USB 


USB Ground 


GND33_USB 





PLL Power 





V33_PLL 


PLL Power Supply 


V33_PLL 





Core Power 





Core Chip Power Supply 


VDD(9) 


E15/E16/F16/H4/HS/T13/U1 


3/M16/M17 





Core Chip Ground 


GND(37) 


V 19/H8/H9/H10/H11/H12/H 


13/J8/J9/J10/J11/J12/J13/K8/ 


K9/K10/K11/K12/K13/L8/L 


9/L10/L11/L12/L.13/M8/M9/ 


M10/M11/M12/M13/N8/N9/ 


N10/N11/N12/N13 





IO Power 





VCC 


IO Power Supply 


VCC(7) 


E5/F5/G16/H16/J16/ 


K16/L16 





CPU Power 





VDD_CPU 


CPU Power Supply 








VDD_CPU(9) 





E6/E7/E8/E9/E10/E11/E12/E 


13/E14 





DRAM Power 
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VCC_ DRAM DRAM Power Supply VCC_ DRAM (7) MS/NS5/T5/T6/T9/T 10/T11 





GND_DRAM DRAM Ground GND_DRAM (7) L5/P5/R5/T7/T8/T 12/U 12 














SDRAM Power 





V12_DLL SDRAM Power Supply V12_DLL (2) 





GND_DLL SDRAM Ground GND_DLL(2) 














Analog Power 





AVCC Analog Power Supply 





AGND Analog Ground 














Table 5-3 Power Domain Signal Description 


5.3.2. Miscellaneous Signal Description 






































JTAG Interface 

JTAG_SELO JTAG port Select bitO I JTAG_SELO M20 
JTAG_SEL1 JTAG Port Select Bit1 I JTAG_SEL1 M19 
JTAG Port 0 

JTAG_MSO JTAG Mode Select I PB1l1 E3 
JTAG_CKO JTAG Clock I PB12 E4 
JTAG_DOO JTAG test DataOutput O PB13 F3 
JTAG_DIO JTAG test Data Input I PB14 F4 
JTAG Port 1 

JTAG_MS1 JTAG Mode Select VO PFO L18 
JTAG_CK1 JTAG Clock VO PF5 J17 
JTAG_DO1 JTAG test DataOutput 1/O PF3 K17 
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JTAG_DI1 JTAG test Data Input VO PFI L17 
Clock 
X24MIN Main 24MHz crystal Input for internal OSC I X24MIN U20 
X24MOUT Main 24MHz crystal Output for internal OSC O X24MOUT V20 
Reset 
RESET# System Reset I RESET# A8 
FIQ 
NMI# External Fast Interrupt Request I NMI# B9 
Boot 
UBOOT Boot Mode I UBOOT A9 
Test 
TEST Test Pin (Pull down Internal default) I TEST D4 
Others 
VRP Internal Reference Voltage A VRP wil4 
VRAI Internal Reference Voltage A VRA1 V15 
VRA2 Internal Reference Voltage A VRA2 vil4 
Table 5-4 Miscellaneous Signal Description 
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6. Electrical Characteristics 


6.1. Absolute Maximum Ratings 


The absolute maximum ratings (shown in Table 6-1) define limitations for electrical and thermal stresses. These 


limits prevent permanent damage to the A10s. 


Note: Absolute maximum ratings are not operating ranges. Operation at absolute maximum ratings is not 



























































guaranteed. 
Symbol Parameter MIN | MAX | Unit 

TS Storage Temperature -40 125 °C 
I/O In/Out current for input and output -40 40 mA 

HBM(human body model) -4K 4K Vv 
VESD ESD stress voltage 

CDM(charged device model) | -250 250 Vv 
VCC DC Supply Voltage for I/O -0.3 3.6 Vv 
VDD DC Supply Voltage for Internal Digital Logic -0.3 1.32 | V 
VCC_ANALOG | DC Supply Voltage for Analog Part -0.3 3.6 Vv 
VCC_DRAM DC Supply Voltage for DRAM Part -0.3 1.98 | V 
VCC_USB DC Supply Voltage for USB PHY -0.3 3.6 Vv 
VCC_TV DC Supply Voltage for TV-OUT DAC -0.3 3.6 Vv 
VCC_LRADC DC Supply Voltage for LRADC -0.3 3.0 Vv 
VCC_HP DC Supply Voltage for Headphone -0.3 3.6 Vv 
VDD_PLL DC Supply Voltage for PLL -0.3 1.32 | V 





Table 6-1 Multiplexing Characteristics 


6.2. Recommended Operating Conditions 


All A10s modules are used under the operating Conditions contained in Table 6-2. 
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Technology A10s 
Ta Operating Temperature[Commercial] -20 - +70 2€ 
VCC DC Supply Voltage for I/O 1.7. | 1.8~3.3 3.6 Vv 
VDD DC Supply Voltage for Internal Digital Logic 1.1 1.2 1.3 Vv 
VCC_ANALOG | DC Supply Voltage for Analog Part 2.1 3.0 3.3 Vv 
VCC_DRAM DC Supply Voltage for DRAM Part 1.425 | 1.5~1.8 | 1.98 Vv 
VCC_USB DC Supply Voltage for USB PHY 3.0 3.3 3.45 Vv 
VCC_TV DC Supply Voltage for TV-OUT DAC 3.0 3.3 3.6 Vv 




















Table 6-2 Recommended Operating Conditions 


6.3. DC Electrical Characteristics 


Table 6-3 summarizes the DC electrical characteristics of A10s. 


High-level input voltage 0.7*VCC VCC+0.3 





Low-level input voltage -0.3 0.3*VCC 





High-level input current 10 





Low-level input current 10 





High-level output voltage 





Low-level output voltage 





Tri-State Output Leakage Current 





Input capacitance 





Output capacitance 




















Table 6-3 DC Electrical Characteristics 


6.4. Oscillator Electrical Characteristics 
The A10s contains a 24.000 MHz oscillator. The A10s device operation requires the following input clock: 
The 24.000MHz frequency is used to generate the main source clock of the A10s device. 
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6.4.1. 24MHz Oscillator Characteristics 


Table 6-4 lists the 24MHz crystal specifications. 















































Symbol Parameter Min Typ Max Unit 
1/(tCPMAIN) | Crystal Oscillator Frequency Range 24.000 MHz 
tST Startup Time 7 — ms 

Frequency Tolerance at 25 °C -50 - +50 ppm 
Oscillation Mode Fundamental _ 
Maximum change over temperature range -50 = +50 ppm 
PON Drive level - — 300 uW 
CL Equivalent Load capacitance 12 18 22 pF 
RS Series Resistance(ESR) _ - Q 
Duty Cycle 30 50 70 % 
CM Motional capacitance — — - pF 
CSHUT Shunt capacitance 3 6.5 75 pF 
RBIAS Internal bias resistor 0.4 0.5 0.6 MQ 




















Table 6-4 24MHz Oscillator Characteristics 

















6.5. Power up/down and Reset Specifications 
VCC/VDD/AVCC/DRAMVCC 
Power 
Reset 
=x 
T>300ps 


The external voltage regulator and other power-on devices must provide the processor with a specific sequence of 


power and resets to ensure proper operation. 
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Te PWM 


TA; Overview 


The output of the PWM is a toggling signal whose frequency and duty cycle can be modulated by its 
programmable registers. Each channel has a dedicated internal 16-bit up counter. If the counter reaches the value 
stored in the channel period register, it resets. At the beginning of a count period cycle, the PWMOUT is set to 


activate state and count from 0x0000. 


The PWM divider divides the clock (24MHz) by 1-4096 according to the pre-scalar bits in the PWM control 


register. 


In PWM cycle mode, the output will be a square waveform; the frequency is set to the period register. In PWM 


pulse mode, the output will be a positive pulse or a negative pulse. 


Ti PWM Signal Description 


PWM output for port 0 





PWM output for port | 





Table 7. PWM Signal Description 
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8. Async Timer Controller 


8.1. Overview 


The chip implements 6 timers. 


Timer 0/1/2 can take their inputs from the PLL6/6 or OSC24M. They provide the operating system’s scheduler 
interrupt. It is designed to offer maximum accuracy and efficient management, even for systems with long or short 
response time. They provide 32-bit programmable overflow counter and work in auto-reload mode or no-reload 


mode. 


The watch-dog is used to resume controller operation by generating a general reset or an interrupt request when it 
is disturbed by malfunctions such as noise sand system errors. It features a down counter that allows a watchdog 


period of up to 16 seconds. 


Timer 3 is used for OS to generate a periodic interrupt. 


9. Sync Timer Controller 


9.1. Overview 


The chip implements 2 sync timers for high-speed counter. 
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10. Interrupt Controller 


10.1. Overview 


The interrupt controller features: 

@® Control the nIRQ and FIQ of a RISC Processor 

@ Up to 96 interrupt sources 

@ 4-Level Priority Controller 

@ = External Sources of Edge-sensitive or Level-sensitive 


Since the 4-level Priority Controller allows users to define the priority of each interrupt source, so higher priority 


interrupts can be serviced even if a lower priority interrupt is being treated. 


11. DMA Controller 


11.1. Overview 
There are two kinds of DMA in the chip. One is Normal DMA with 8 channels, and the other is Dedicated DMA 


with 8 channels. 


For normal DMA, only one channel can be active and the sequence is in accordance with the priority level. As for 
the dedicated DMA, at most 8-channel can be active at the same time if their source or destination does not 


conflict. 
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12. SDRAM Controller 


12.1. Overview 


The SDRAM Controller (DRAMC) provides a simple, flexible, burst-optimized interface to all industy-standard 


double data rate II (DDR2) ordinary SDRAM and Double data rate WI (DDR3) ordinary SDRAM. It supports up to 


a 16G bits memory address space. 


The DRAMC automatically handles memory management, initialization, and refresh operations. It gives the host 


CPU a simple command interface, hiding details of the required address, page, and burst handling procedures. All 


memory parameters are runtime-configurable, including timing, 


Extended-Mode-Register settings. 


The DRAMC includes following features: 


Support DDR2 SDRAM and DDR3 SDRAM 

Support different memory device power voltage of 1.5V and 1.8V 
Support DDR2/3 SDRAM of clock frequency up to DDR1066 
Support memory capacity up to 16G bits (2G Bytes) 

Support 2 chip select signals 

15 address lines and 3 bank address lines 

Data IO size can up to 32-bit for DDR2 and DDR3 (x8, x16) 
Automatically generate initialization and refresh sequences 
Runtime-configurable parameters setting for application flexibility 
Clock frequency can be chosen for different applications 

Priority of transferring through multiple ports is programmable 


Support random read or write operation 


12.2, SDRAM Signal Description 
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‘ Technology A10s 
Signal Name Description Type Pin Name Ball# 
SDQO SDRAM Data Bus bit0 V/O SDQO Kl 
SDQ1 SDRAM Data Bus bit] V/O SDQ1 U2 
SDQ2 SDRAM Data Bus bit2 V/O SDQ2 J2 
SDQ3 SDRAM Data Bus bit3 V/O SDQ3 vi 
SDQ4 SDRAM Data Bus bit4 VO SDQ4 J3 
SDQ5 SDRAM Data Bus bit5 VO SDQ5 Wi 
SDQ6 SDRAM Data Bus bit6 VO SDQ6 J1 
SDQ7 SDRAM Data Bus bit7 V/O SDQ7 v2 
SDQ8 SDRAM Data Bus bit8 VO SDQ8 Tl 
SDQ9 SDRAM Data Bus bit9 V/O SDQ9 M1 
SDQ10 SDRAM Data Bus bit10 VO SDQ1O Ul 
SDQ11 SDRAM Data Bus bit11 V/O SDQ11 K2 
SDQ12 SDRAM Data Bus bit12 V/O SDQ12 R2 
SDQ13 SDRAM Data Bus bit13 V/O SDQ13 Ll 
SDQ14 SDRAM Data Bus bit14 V/O SDQ14 T2 
SDQ15 SDRAM Data Bus bit15 V/O SDQ15 L2 
SDQ16 SDRAM Data Bus bit16 V/O SDQI16 w4 
SDQ17 SDRAM Data Bus bit17 VO SDQ17 Y11 
SDQ18 SDRAM Data Bus bit18 VO SDQ18 Y3 
SDQ19 SDRAM Data Bus bit19 V/O SDQ19 vl12 
SDQ20 SDRAM Data Bus bit20 V/O SDQ20 y2 
SDQ21 SDRAM Data Bus bit21 V/O SDQ21 Wi2 
SDQ22 SDRAM Data Bus bit22 V/O SDQ22 W2 
SDQ23 SDRAM Data Bus bit23 V/O SDQ23 Y12 
SDQ24 SDRAM Data Bus bit24 V/O SDQ24 Y8 
SDQ25 SDRAM Data Bus bit25 VO SDQ25 W6 
SDQ26 SDRAM Data Bus bit26 VO SDQ26 Y10 
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A10s 
Signal Name Description Type Pin Name Ball# 
SDQ27 SDRAM Data Bus bit27 VO SDQ27 Y4 
SDQ28 SDRAM Data Bus bit28 VO SDQ28 W10 
SDQ29 SDRAM Data Bus bit29 VO SDQ29 W5 
SDQ30 SDRAM Data Bus bit30 VO SDQ30 Wil 
SDQ31 SDRAM Data Bus bit31 VO SDQ31 Y5 
SDQSO SDRAM Data Strobe 0 VO SDQSO Nl 
SDQSO# SDRAM Data Strobe 0 Invert VO SDQSO# N2 
SDQMO SDRAM Data Mask 0 O SDQMO Pl 
SVREFO SDRAM Reference Input 0 Al SVREFO L4 
SDQM1 SDRAM Data Mask 1 O SDQM1 M2 
SDQS1 SDRAM Data Strobe 1 VO SDQS1 P2 
SDQS1# SDRAM Data Strobe 1 Invert VO SDQS1# RI 
SDQS2 SDRAM Data Strobe 2 VO SDQS2 W7 
SDQS2# SDRAM Data Strobe 2 Invert VO SDQS2# Y7 
SDQM2 SDRAM Data Mask 2 O SDQM2 W8 
SVREF1 SDRAM Reference Input 1 Al SVREF1 Ul11 
SDQM3 SDRAM Data Mask 3 O SDQM3 Y6 
SDQS3 SDRAM Data Strobe 3 1/0 SDQS3 Ww9 
SDQS3# SDRAM Data Strobe 3 Invert 1/0 SDQS3# Y9 
SCK# SDRAM Clock Invert O SCK# Y1 
SCK SDRAM Clock O SCK W2 
SCKEO SDRAM Clock Enable O SCKEO L3 
SCKE1 SDRAM Clock Enable O SCKE1 U5 
SAO SDRAM Data Address bit0 O SAO V7 
SAI SDRAM Data Address bit1 O SAI R4 
SA2 SDRAM Data Address bit2 O SA2 U8 
SA3 SDRAM Data Address bit3 O SA3 U7 
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Signal Name 


Description 


Z 





SA4 


SDRAM Data Address bit4 





SAS 


SDRAM Data Address bit5 





SA6 


SDRAM Data Address bit6 





SA7 


SDRAM Data Address bit7 





SA8 


SDRAM Data Address bit8 





SA9 





SDRAM Data Address bit9 





SA10 


SDRAM Data Address bit10 





SAI1 


SDRAM Data Address bit11 





SA12 


SDRAM Data Address bit12 





SA13 


SDRAM Data Address bit 13 





SA1I4 





SDRAM Data Address bit14 





SWE 


SDRAM Write Enable SWE 





SCAS 


SDRAM Column address strobe SCAS 





SRAS 


SDRAM Row address strobe SRAS 





SCSO 


SDRAM Chip Select 0 SCSO 





SCS1 


SDRAM Chip Select 1 SCS1 





SBAO 


SDRAM Bank Address 0 SBAO 





SBAI 


SDRAM Bank Address 1 SBAI1 





SBA2 


SDRAM Bank Address 2 SBA2 





SODTO 


SDRAM ODT Control Signal 0 SODTO 





SODT1 


SODT1 


SDRAM ODT Control Signal 1 





SRST 


SDRAM Reset SRST 





SZQ 


rF1/O};}O0O;O0;O0};,0};O0]} 07} 07; 0} 0} 0;};0} 07} 01/0} 07/0} 0)}0)/ 0} 07 0 


SDRAM ZQ calibration SZQ 





VDD_DLL 


DLL Power Supply VDD_DLL 





GND_DLL 











DLL Ground GND_DLL 





Table 12. SDRAM Signal Description 
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13. NAND Flash Controller 


13.1. Overview 


The NFC supports all NAND/MLC flash memory available in the market and new types can be supported by 
software re-configuration as well. There are 4 separate chip select lines (CE#) to connect up to 4 flash chips with 2 


R/B signals. 


The On-the-fly error correction code (ECC) is built in NFC to enhance reliability. BCH is implemented to detect 
and correct up to 64 bits error per 512 or 1024 bytes data. The on chip ECC and parity checking circuitry of NFC 


frees CPU for other tasks. The ECC function can be disabled by software. 


The data can be transferred by DMA or by CPU memory-mapped IO method. The NFC provides automatic timing 
control to read or write external Flash. The NFC maintains the proper relativity for CLE, CE# and ALE control 
signal lines. Three kinds of modes are supported for serial read access: Mode 0 is the conventional serial access, 
Mode | for EDO type, and Mode 2 is for extension EDO type. In addition, NFC can monitor the status of R/B# 


signal line. 

Block management and wear leveling management are implemented in software. 

The NEC features: 

@ Support SLC/MLC/TLC flash and EF-NAND memory 

@® Software configure seed to randomize engine 

@ Software configure method for adaptability to a variety of system and memory types 
@ Support 8-bit Data Bus Width 

@ Support 1024, 2048, 4096, 8192, 16384 bytes size per page 

@ Upto 4 flash chips which are controlled by NFC_CEx# 


@ Support Conventional and EDO serial access method for serial reading Flash 
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@ On-the-fly BCH error correction code which correcting up to 64 bits per 512 or 1024 bytes 


@ Corrected Error bits number information report 


@ NFC status information is reported by its registers and support interrupt 


@® One Command FIFO 


@ Support external DMA for data transfer 


@® Two 256x32-bit RAM for Pipeline Procession 


@ Support SDR, ONFI DDR and Toggle DDR NAND 


13.2. © NAND Flash Controller Signal Description 



































NCE[3:0] NAND FLASH Chip Select bit O 
NRB[1:0] NAND FLASH Chip Ready/Busy bit I 
NWE NAND FLASH Chip Write Enable O 
NRE NAND FLASH Chip Read Enable O 
NALE NAND FLASH Chip Address Latch Enable O 
NCLE NAND FLASH Chip Command Latch Enable O 
NWP NAND FLASH Chip Write Protect O 
NDQ[7:0] NAND FLASH Data bit VO 
NDQS NAND FLASH Data Strobe VO 




















Table 13. NAND Flash Controller Signal Description 
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14. SD/MMC Controller 


141. SD/MMC Overview 


The SD/MMC controller can be configured as a Secure Digital Multimedia Card controller, which simultaneously 


supports Secure Digital memory (SD Memo), Secure Digital I/O (SDIO), Multimedia Cards (MMC), eMMC Card. 
The SD/MMC controller features: 

@ Support Secure Digital memory protocol commands (up to SD2.0) 
@ Support Secure Digital I/O protocol commands 

@ Support Multimedia Card protocol commands (up to MMC4.3) 

@ Support eMMC boot operation 

@ Support hardware CRC generation and error detection 

@ Support host pull-up control 

@ Support SDIO interrupts in 1-bit and 4-bit modes 

@ Support SDIO suspend and resume operation 

@ Support SDIO read wait 

@ Support block size of 1 to 65535 bytes 

@ Support descriptor-based internal DMA controller 


@ Internal 16x32-bit (64 bytes total) FIFO for data transfer 


14.2. SD/MMC Controller Signal Description 


SDCx=SDC[2:0] 
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SDCx_CLK SDx/SDIOx/MMCx Clock signal O 
SDCx_CMD SDx/SDIOx/MMCx Command Line VO 
SDCx_D SDx/SDIOx/MMCx Data bit V/O 














Table 14. SD/MMC Controller Signal Description 
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15. Two Wire Interface 


15.1. Overview 

This Two Wire Interface(TWI) Controller is an interface between CPU host and the serial 2-Wire bus, which 
supports all standard 2-Wire transfer, including Slave and Master. The communication to the 2-Wire bus is carried 
out on a byte-wise basis using interrupt or polled handshaking. This 2-Wire Controller can be operated in standard 
mode (100K bps) or fast-mode (up to 400K bps). Multiple Masters and 10-bit addressing Mode are supported for 


this specified application. General Call Addressing is supported in Slave mode. 
The TWI Controller features: 

@ Software-programmable for Slave or Master 

@ Support Repeated START signal 

@ Support Multi-master systems 

@ Support 10-bit addressing with 2-Wire bus 

@ = Perform arbitration and clock synchronization 

@ Own address and General Call address detection 

@ Support speed up to 400K bits/s (‘fast mode’) 


@ Support operation from a wide range of input clock frequencies 


15.2. TWI Controller Signal Description 


TWIx=TW][2:0] 





TWIx_SCK TWI-BUS Clock for Channel x VO 














TWIx_SDA TWI-BUS Data for Channel x VO 





Table 15. TWI Controller Signal Description 
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16. SPI Interface 


16.1. Overview 
The SPI is the Serial Peripheral Interface which allows rapid data communication with less software interrupts. The 
SPI module contains one 8x64 receiver buffer (RXFIFO) and one 8x64 transmit buffer (TXFIFO). It can work in 


two modes: Master mode and Slave mode. 

It features: 

@ Full-duplex synchronous serial interface 

@ Configurable Master/Slave 

@ 8x64 FIFO for data transmit and receive 

@ Configurable Polarity and phase of the Chip Select (SPI_SS) and SPI Clock (SPI_SCLK) 


@ Support Dedicated DMA 


16.2. SPI Controller Signal Description 


SPIx=SP][2:0] 














SPIx_CS SPIx Chip Select signal VO 
SPIx_MOSI SPIx Master data Out, Slave data In VO 
SPIx_MISO SPIx Master data In, Slave data Out VO 
SPIx_CLK SPIx Clock signal V/O 














Table 16. SPI Controller Signal Description 
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17. UART Interface 


17.1. Overview 

The UART is used for serial communication with a peripheral, modem (data carrier equipment, DCE) or data set. 
Data is written from a master (CPU) over the APB bus to the UART and it is converted to serial form and 
transmitted to the destination device. Serial data is also received by the UART and stored for the master (CPU) to 


read back. 


The UART contains registers to control the character length, baud rate, parity generation/checking, and interrupt 
generation. Although there is only one interrupt output signal from the UART, there are several prioritized 
interrupt types responsible for its assertion. Each of the interrupt types can be separately enabled/disabled with the 


control registers. 


The UART has 16450 and 16550 modes of operation, which are compatible with a range of standard software 
drivers. In 16550 mode, transmit and receive operations are both buffered by FIFOs. In 16450 mode, these FIFOs 


are disabled. 


The UART supports word lengths from five to eight bits, an optional parity bit and 1, 1.5 or 2 stop bits, and is fully 
programmable by an AMBA APB CPU interface. A 16-bit programmable baud rate generator and an 8-bit scratch 
register are included, together with separate transmit and receive FIFOs. Eight modem control lines and a 


diagnostic loop-back mode are provided. 


Interrupts can be generated for a range of TX Buffer/FIFO, RX Buffer/FIFO, Modem Status and Line Status 


conditions. 

The UART includes the following features: 

@® Compatible with industry-standard 16550 UARTs 
@ 64-Bytes Transmit and receive data FIFOs 


@ DMA controller interface 
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@ Software/ Hardware Flow Control 
@ Programmable Transmit Holding Register Empty interrupt 


@ Interrupt support for FIFOs, Status Change 


17.2. UART Controller Signal Description 


UARTx=[3:0] 









































UARTx_TX UARTXx Transmit Data O 
UARTx_RX UARTx Receive Data I 
UARTx_CTS UARTx Clear To Send I 
UARTx_RTS UARTx Request To Send O 
UART1_RING UARYIXx Ring Indicator I 
UART1_DTR UARTx Data Terminal Ready O 
UART1_DSR UARI*x Data Set Ready I 
UART1_DCD UARTx Data Carrier Detect I 








Table 17. UART Controller Signal Description 
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18. CIR Interface 


18.1. Overview 

The CIR features: 

@ Full physical layer implementation 

@ Support CIR for remote control or wireless keyboard 

@ 8x64-bit FIFO for data transfer 

@® Programmable FIFO thresholds 

@ Support Interrupt and DMA 

CIR receiver is implemented in hardware to save CPU resource.Jt samples the input signals on the programble 
frequency and records these samples into RX FIFO when one CIR signal is found on the air. The CIR receiver uses 
Run-Length Code (RLC) to encode pulse width, and the encoded data is buffered in a 64 levels and 8-bit width RX 
FIFO: the MSB bit is used to record the polarity of the receiving CIR signal (The high level is represented as 1 and 
the low level is represented as 0), and the rest 7 bits are used for the length of RLC. The maximum length is 128. If 
the duration of one level (high or low) is more than 128, another byte is used. Since there are always some noises 


in the air, a threshold can be set to filter the noises to reduce system loading and improve system stability. 


18.2. CIR Controller Signal Description 


IR_TX CIR Transmit Data O 





IR_RX CIR Receive Data I 

















Table 18. CIR Controller Signal Description 
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19. USB DRD Controller 


19.1. Overview 

The USB DRD is dual-role controller supporting Host and device functions. It can also be configured as a 

Host-only or Device-only controller, full compliant with the USB 2.0 Specification. The USB DRD can support 

high-speed (HS, 480-Mbps), full-speed (FS, 12-Mbps), and low-speed (LS, 1.5-Mbps) transfers in Host mode, 

support high-speed (HS, 480-Mbps) and full-speed (FS, 12-Mbps) in Device mode. 

The USB2.0 DRD controller (SIE) features: 

@ 64-Byte Endpoint 0 for Control Transfer 

@ Support up to 5 User-Configurable Endpoints for Bulk , Isochronous, Control and Interrupt bi-directional 
transfers 

@ Support High-Bandwidth Isochronous & Interrupt transfers 


@ Support point-to-point and point-to-multipoint transfer in both Host and Peripheral mode 


19.2. USB DRD Controller Signal Description 





UDMO USBO DRD DM AIO 





UDPO USBO DRD DP AIO 














Table 19. USB DRD Controller Signal Description 
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20. USB Host Controller 


20.1. Overview 


USB Host Controller is fully compliant with the USB 2.0 specification, Enhanced Host Controller Interface (EHCT) 
Specification, Revision 1.0, and the Open Host Controller Interface (OHCD Specification Release 1.0a. The 
controller supports high-speed, 480-Mbps transfers (40 times faster than USB 1.1 full-speed mode) using an EHCI 


Host Controller, as well as full and low speeds through one or more integrated OHCI Host Controllers. 


It features: 


@ Include an internal DMA Controller for data transfer with memory. 


@® Comply with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0, and the Open Host 


Controller Interface (OHCD Specification, Version 1.0a. 


Al10s 


@ Support High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps), and Low-Speed (LS, 1.5-Mbps) Device. 


@ Support only 1 USB Root Port shared between EHCI and OHCI 


20.22 USB Host Controller Signal Description 














Signal Name Description Type 
DMI1 USB1 HOST DM AIO 
DP1 USB1 HOST DP AIO 











Table 20. USB Host Controller Signal Description 


Copyright © 2015 Allwinner Technology. All Rights Reserved. 65 





‘Allwinner 
Technology A10s 





21. Digital Audio Interface 


21.1. Overview 


The Digital Audio Interface can be configured as I2S interface or PCM interface by software. When configured as 
12S interface ,it can support the industry standard format for I2S, left-justified, or right-justified. PCM is a standard 
method used to digital audio for transmission over digital communication channels. It supports linear 13 or 16-bit 
linear, or 8-bit u-law or A-law companded sample formats at 8K samples/s and can receive and transmit on any 
selection of four of the first four slots following PCM_SYNC. 
It features: 
@ = 12S or PCM configured by software 
@ Full-duplex synchronous serial interface 
® Configurable Master / Slave Mode operation 
@® Audio data resolutions of 16, 20, 24 
@ 12S Audio data sample rate from 8Khz to 192Khz 
@ [2S Data format for standard I2S, Left Justified and Right Justified 
@ = [2S supports 2 channel output and 2 channel input 
@ PCM supports linear sample (8-bit or 16-bit), 8-bit u-law and A-law companded sample 
@ One 128x24-bit FIFO for data transmit, one 64x24-bit FIFO for data receive 
@® Programmable FIFO thresholds 
@® Interrupt and DMA Support 
@ Two 32-bit Counters for AV sync application 


@ Loopback mode for test 


21.2. Digital Audio Signal Description 





I2S_MCLK I2S Main Clock(system clock) TO 
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Technology 
I2S_BCLK I2S serial Bit Clock VO 
I2S_LRCK 12S Left or Right channel select clock(frame clock) VO 

I2S_DO 12S serial Data Output bit O 
I2S_DI 12S serial Data Input I 
Table 21. Digital Audio Controller Signal Description 
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22. Ethernet MAC 


22.1. Overview 


The Ethernet MAC Controller enables the host to transmit and receive data over Ethernet in compliance to the 


IEEE 802.3-2002 standard. It supports 10M/100M external PHY with MII interface in both full and half duplex 


modes, and supports a 16K byte SRAM for continuous data transmission, flow control as well as DA/SA filtering. 


The Ethernet MAC Controller (EMAC) features: 


ERXD3 EMAC MII Receive Data Nibble Data Bit3 I 


Support 10/100Mbps data rate 

Support full and half duplex operations 

Support IEEE 802.3x flow control for full-duplex operation 
Support back-pressure flow control for half-duplex operation 
Support DA/SA Filtering 

Support Loop back operations 

Provide MII Interface for external Ethernet PHY 

3K Bytes FIFO for TX 


13K Bytes FIFO for RX 


22.22 EMAC Signal Description 



































ERXD2 EMAC MII Receive Data Nibble Data Bit2 I 
ERXD1 EMAC MII Receive Data Nibble Data Bit1 I 
ERXDO EMAC MII Receive Data Nibble Data BitO I 
ETXD3 EMAC MII Transmit Data Nibble Data Bit3 O 
ETXD2 EMAC MII Transmit Data Nibble Data Bit2 O 
ETXD1 EMAC MII Transmit Data Nibble Data Bit1 O 
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EMAC MII Transmit Data Nibble Data Bit0 
ERXCK EMAC MII Receive Clock Input I 
ERXERR EMAC MII Receive Error I 
ERXDV EMAC MII Receive Data Valid I 
EMDC EMAC MII Management Data Clock O 
EMDIO EMAC MII Management Data Input/Output V/O 
ETXEN EMAC MII Transmit Enable O 
ETXCK EMAC MII Transmit Clock Input I 
ECRS EMAC MII Carrier Sense I 
ECOL MII Collision Detect I 
EMAC MII Transmit Error 








Table 22. EMAC Signal Description 
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23. Transport Stream Controller 


23.1. Overview 

The transport stream controller is responsible for de-multiplexing and pre-processing the inputting multimedia data 
defined in ISOMEC 13818-1. It receives multimedia data stream from SSI (Synchronous Serial Port)/SPI 
(Synchronous Parallel Port) inputs and de-multiplexs the data into Packets by PID (Packet Identify), and then the 
Packet will be stored to memory by DMA.The TS controller can be used for almost all multimedia applications, for 
example, DVB STB, IPTV, Streaming-media Box, multimedia players, etc. 

The Transport Stream Controller features: 

@ One external Synchronous Parallel Interface (SPI) or one external Synchronous Serial Interface (SSI) 

@ 32 channels PID filter 

@ Support Multiple transport stream packet (188, 192, 204) format 

@® Configurable SPI and SSI timing parameters 

@ Hardware packet synchronous byte error detection 

@ Hardware PCR packet detection 

® Configurable SPI transport stream generator for streams in DRAM memory 


@ Support DMA for data transfer 


23.2. TS Signal Description 




















| TS_CLK TS System Clock I 
TS_ERR TS Error Indicate Signal I 
TS_SYNC TS Synchronization Control Signal I 
TS_DVLD TS Valid Signal I 
TS_D[7:0] TS Input Data Bit I 











Table 23. TS Signal Description 
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24. Audio Codec 


2 


4.1. Overview 


The embedded Audio Codec is a high-quality stereo audio codec with headphone amplifier, which features: 














® On-chip 24-bit DAC for play-back 

® On-chip 24-bit ADC for recorder 

@ Support analog/ digital volume control 

@ Support 48K and 44.1K sample family 

@ DAC supports 192K and 96K sample 

@ Support FM/ Line-in/ Microphone recorder 

@ Stereo headphone amplifier that can be operated in capless headphone mode 

@ Support Virtual Ground to automatic change to True Ground to protect headphone amplifierand make function 

work normal mode 
24.2. Audio Codec Signal Description 
Signal Name Description Type 
HPL Headphone Left channel output O 
HPR Headphone Right channel output O 
HPCOM Headphone amplifier output O 





HPCOM_FB Headphone amplifier Feedback 


lol 














HPBP Headphone Bypass output O 
FMINL Audio ADC Input for Left Channel of FM Radio I 
FMINR Audio ADC Input for Right Channel of FM Radio I 
MICIN1 MIC1 Input I 





MICIN2 MIC2 Input 


fol 





MICIOUTP Micphone Positive Output 








oO} oO 


MICIOUTN Micphone Negative Output 





font 











LINEINL Audio ADC Input for Left Channel of Line-in 
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LINEINR Audio ADC Input for Right Channel of Line-in 


Table 24. Audio Codec Signal Description 
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25. LRADC 


25.1. Overview 


LRADC is 6-bit resolution and can work up to maximum conversion rate of 250Hz. 
It features: 

@ Support APB 32-bit bus width 

@ Support interrupt 

@ Support hold key and general key 

@ Support single key and continue key mode 

@® 6-bit resolution 

@ Voltage input range between 0 to 2V 


@ Sample Rate up to 250Hz 


25.2. LRADC Signal Description 





LRADC{[1:0] Low Resolution ADC input(6bit) I 





Table 25. LRADC Signal Description 
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26. Touch Panel Controller 


26.1. Overview 


The controller is a 4-wire resistive touch screen controller, includes 12-bit resolution A/D converter. Especially, it 
provides the ability of dual touch detection. The controller through the implementation of the two A/D conversion 
has been identified by the location of the screen of single touch, in addition to measurable increase in pressure on 
the touch screen. 

It features: 

@ 12 bit SAR type A/D converter 

@ 4-wire I/F 

@ Dual Touch Detect 

@ Touch-pressure measurement (Support program set threshold) 

@ Sampling frequency: 2MHz (max) 

@  Single-ended conversion of touch screen inputs and ratiometric conversion of touch screen inputs 

@ TACQ up to 262ms 

@ Median and averaging filter to reduce noise 

@ Pen down detection, with programmable sensitivity 


@ Support X, Y change function 


26.2. Touch Panel Signal Description 





X[2:1] Touch Panel ADC input Al 





Y[2:1] Touch Panel ADC input Al 














Table 26. Touch Panel Signal Description 
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27. Keypad Interface 


27.1. Overview 


The Keypad Interface is used to connect external keypad devices, which provides up to 8 rows and 8 columns. The 
events of key press or key release can be detected to the CPU by an interrupt. To prevent switching noises, internal 
debouncing filter is provided. 

The Keypad Interface features: 

@ Interrupt for key press or key release 


@ Internal debouncing filter to prevent the switching noises 


27.2. Keypad Signal Description 





KP_INx [7:0] Keypad Interface RowX Data I 





KP_OUTX[7:0] | Keypad Interface ColumnX Data O 














Table 27. Keypad Signal Description 
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28. TV Encoder 


28.1. Overview 
The TV encoder enables the display of digital information on analog television sets as well as the new generation 


of standard digital televisions, providing a high quality, flicker-free viewing experience across the key global video 


standards NTSC and PAL. 


28.2. TV-OUT Signal Description 





TV_OUT TV Analog Output O 





Table 28. TV-OUT Signal Description 
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29. Camera Sensor Interface 


29.1. Overview 


The CSI features: 


@ 8 bits input data 


Support CCIR656 protocol for NTSC and PAL 

3 parallel data paths for image stream parsing 

Support Received data double buffer 

Parsing bayer data into planar R, G, B output to memory 

Parsing interlaced data into planar or MB Y, Cb, Cr output to memory 
Pass raw data direct to memory 

All data transmit timing can be adjusted by software 


Luminance statistical value 


29.2. CSI Signal Description 























CSILPCLK Camera Sensor Pixel Clock I 
CSILMCLK Camera Sensor Clock O 
CSIHSYNC Camera Sensor Horizontal Synchronization I 
CSI_VSYNC Camera Sensor Verizontal Synchronization I 
CSI_D[7:0] Camera Sensor Data Bit VO 





Table 29. Camera sensor Signal Description 
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30. HDMI Controller 


30.1. Overview 


Basic Video/Audio Features: 


@ HDMI V1.3 compliance 

@ Support up to 165M pixel/second 

@ Support Max 1080P resolution 

@ Support 4801/5761/480P/576P/720P/10801/1080P at 24/25/30/50/59.9hz 
@ Support 24/30/36/48-bit RGB data format, with 2X/4X repeater 
@ Support up to 8 channel , 24bit PCM(IEC60958) 

@ Support IEC61937 compress audio formats 

@ Support 1-bit audio 

@ Support HD audio (DTS-HD and Dolly MAT, IEC61937 format) 
@ Hardware Receiver active sense and Hot plug detect 

@ Interrupts for programmers 

DDC Master Features: 

@ DDC Host Mode operation 

@ 7-bit addressing 

® = Arbitration lost and ACK error detection 

@ Support Slave clock extension 

@ Support Interrupt/DMA and polling transfer mode 

@ FIFO flow control by SCL holding 

@ 16-byte FIFO 

@ Max 1023-byte data transfer 

@ Implicit and Explicit offset address transfer 

@ Support E-DCC read 
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30.2. HDMI Signal Description 





























HHPD HDMI Hot Plug Detection Signal VO 
HSDA HDMI Data VO 
HSCL HDMI Clock VO 
HCEC HDMI Consumer Electronic Control signal VO 
HTXCP TMDS Positive clock VO 
HTXCN TMDS Negative Clock V/O 
HTXxP [2:0] TMDS positive data vO 
HTXxN [2:0] TMDS negative data VO 

















Table 30. HDMI Signal Description 
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31. Port Controller 


31.1. Port Description 

The chip has 7 ports for multi-functional input/out pins. They are: 

@ Port A(PA): 18 input/output port 

@ Port B(PB): 21linput/output port 

@® Port C(PC): 20 input/output port 

@® Port D(PD): 28 input/output port 

@ = Port E(PE): 12 input/output port 

@ = Port F(PF): 6 input/output port 

@ Port G(PG): 14 input/output port 

These ports can be easily configured by software for various system configurations. 32 external PIO interrupt 


sources are supported and interrupt mode can be configured by software. 
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32. Declaration 


This AlOs datasheet is the original work and copyrighted property of Allwinner Technology (“Allwinner’”). 
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledgement to 


the copyright owner. 


The information furnished by Allwinner is believed to be accurate and reliable. Allwinner reserves the right to 
make changes in circuit design and/or specifications at any time without notice. Allwinner does not assume any 
responsibility and liability for its use. Nor for any infringements of patents or other rights of the third parties which 
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of 
Allwinner. This datasheet neither states nor implies warranty of any kind, including fitness for any particular 


application. 
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